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We claim*. 

K~ A conveying » to use with a gasincation system, said conveying lockhopper 

comprising: 

X^ng, said housing being elonga^ - ^ ^ ^ 

ends; \, 

an inlet ap\e disposed at the lower end; 

an outlet apertv^disposed at the upper end; 

tfce lower end of said housing «\d the upper end of said housing; and 

where, slag enters said hou\g through sard inlet aperture, said auger conveys the slag 

2 T.e convey popper of ciarrn Verein said housing .s substantially cylindrical t» 
^andwhereina^ngthofsaidhousingisatVtwiceadiarneterofsaidhoustn, 

15 gasification system. \ 

4 Theconve y ingloc k hopperofc,a i rn,wh,reinsaidnWg.sinc,inedata»an g le 

position. \ 

5 . The conveying lodthopper of c.aitn !, W he re in said housing is caW of being 

20 pressurized. \ 

6 . The conveying lockhopper of claim 1 . further comprising: \ 

a motor for rotating said auger; \ 
a bearing for supporting said auger; and \ 
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\ wherein said auger comprises a shaft that extends through an opening in sard housing, 
said mowr being coupled to said shaft. 

7. TnWeying ***** °' «"» 6 ' » tota ^ " * m< "° r - 
Th«Leying lockhopper of claim 6, wherein said motor is a variable sp«d motor. 

The coming lockhopper of claim 6, wherein said motor is reversible. 
,0 The conveyiVkhopper of claim 6, wherein said bearing comprises: 

an upper beanng\supporting said auger a, the upper end of said housing; and 
a lower bearing for snorting said auger at the lower end of said housing. 
„. rne conveying locB.oorXfciaim 10, wherein said upper bearing is a fixed pillow 

10 bearing. \ 

12 The conveying lockhopper o, CaiV wherein said lower bearing is a thrust bearing. 
13 . The conveytng lockhopper of claim 6 V comprising a shroud substantia,* encasing 

said bearing. /3y\ 

I4 The conveying lockhopper o, claim 13, whereinVd shaft penetrates said shroud, and 

shroud. \ 

shroud is between approximately 0.025 inches and approximately 0.25 nW 

16 . The conveying lockhopper of clatm 6, further comprising a purge inlW which flmd rs 

20 passed to purge said bearing. \v 

,7. The conveyng lockhopper of ciaim 6, further comprising a lubricant plug suc^ 

lubricant can be added to said bearing. 
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V The conveying .chopper of claiA 6, wherein said homing comprises a seal where said 

X 1 

shXf said auger extends throughlhe opening in said honsing. 

,9. \e conveying popper of ciaim 18, wherein said seal is a double mechanical seal. 

20. TteWeying lockhopper of claim. 18, wherein said seal is a packing seal. 

21. The c\ying lockhopper of claim 18, further comprising a means for purging said seal. 

22. ^S^^^^^^^^^^^^ 

23. ^«b^l«^^l.^^^ C ^ l ^ ,h,ft " 1 

a plurality of flights, said mghts^ng configured on said shaft to convey the slag along the 

length of the housing as said shaft rotates. 

24. The conveying lockhopper of d^ta*. a pitch of said flights is between 
approximately 0.5 times and approximate* l^L a diameter of said housing. 

25. The conveying lockhopper of claim 23, wt^in said auger former comprises a plurality 
0 , reversed flights a, the upper end, said reversed mgh^eing configured on said shaft in a 
direction opposite to said flights. \ 

26. The conveying lockhopper o, claim 25, wherein said fuW said reversed flights are 
both configured to convey slag toward said outlet aperture. \ 

27. The conveying lockhopper of ciaim 23, wherein said plurality W comprises a 

perforated flight. \ 
j 28. Theconveyinglockhopperofclann23,wherdnsaidpluraUtyoffUghWsesa 

slotted flight. \ 

29 . The conveying lockhopper of data 23, wherein said plurality of flights comprW 

notched flight. 
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lockhopper of claim 23, wherein said plurality of flights comprises a 



30. . The conveying 
partyiy truncated flight. 

31 \e conveying lockhopper of claim 23, wherein said plurality of flights comprises flights 

of different thicknesses. 
5 32. Theco^glocUtopperofc^^ 

a .hictness greate^bnfce thickness of the remaining flights, and whetein said a, leas, one flight 

is disposed at a lower endNrf said shaft. 

33. Tta.^^te^-ctoSl.i^.fll^^*^^^^^ 

10 teknessofsaidmghtsdecreasesalo^lengmofsaidshaft. 

\ 34. The conveytag lockhopper of claimW^ 

i discharge. T *V 

\ 35 ^^ t ^^^^^^^ M% ^ MA 

! 36. V.c^**^*^****^*^*^'"^ 
| 15 37. A^^h»«.^V«»««^ ,1 * W « 

comprising: \ 

apart upper and lower ends; \ 

an inle, aperture disposed at the lower end of said housing and configW receive *« 

20 from the gasification system; \ 

an outlet aperture disposed at the upper end of said housing; \ 
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, rotatable shaft disposed within,said housing, said shaft comprising a plurality of threads, 
S1 id being configured on said shaft to convey the slag from, the to-er end of said housing 

toward the\er end of said housing as said shaft rotates; and 

wherein sto enters said housing through said inlet aperture, said shaft conveys the slag 
5 towards said oudetaWe, and the slag exits said housing through said outlet apermre. 

38. TneconveyingV^ 0 ^ 37 -^ 
a diameter of said housing. 

39 . meconveytaglocBioppe^^ 

between approximate* 5 degrees and\ximate.y 60 degree with respect to a horizontal 
v|0 position. 

m . . n f daim 37 wherein said housing is capable of being 

u 40. The conveying lockhopper oi ciaim j/, wu^ii 

O pressurized. 

1' 41. The conveying lockhopper of claim 37, further comprising: 

P a lower baring for supporting said shaft at me lower end of s^housing; and 

wherein said shaft extends through an opening in one of the ends^aid housing, said 
motor being coupled to said shaft. 

42. Theconve yi nglcc k hopperofclaim41.whe rc msaidupperbearingisafixe < lpillow 



: bearing. 



20 bearing. 

43. Theconveyingloc lt hopperofclaim41,whereinsaidlowerbearingi S amn 1S tl 

44. The conveying lockhopper of claim 41, further comprising a shroud substantially 

encasing said lower bearing. 
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shroud. \ j .j 

shroud is betweenVoxintate, y °' 025 ^ "* a " Pr0Ximattly °' 25 ^ 
is passed to purge said lower^earing. 

48 . ^c^V,J^^^<^^^ M 

lubricant can be added to said lower bearing. 

The conveying .chopper of Cairn 4!, wh^said motor is reverse. 
5 where said shaft extends through to end of said housing. \ 
' 54 Theconv= y i n gloc tt opperofclaim47,whereinsaidsea 1 isapWseal. 

20 57 Theconveying.oc.thopperofciaim^whereinapitchofsaid^adsisbet^ 



10 49. 
50 

* 51 
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direction oV>site to said threads. ' . . • 

. r ^tn\nvev slag toward said outlet aperture, 
both configured to convey 5.1*5 

perforated thread. \ 

6 , ^conveving^op^^T.whe^saidp^ofUueadsco^sesa 

slotted thread. \ 

, w, ™>r of clau^37 wherein said plurality of threads comprises a 
62. The conveying lockhopper of claims^, wnci 

notched thread. ^\ 

«. The conveying Copper o, ciaitn 37, wh\insaid pinraUty of threads compnses a 
partially truncated thread. \ 

15 threads of different thicknesses. \ 

65 ^^.oc^orc^^^aU^on^dp^o^a. 

hasa — — — 

toad is disposed at a lower end of said shaft. \ 

thickness of said threads decreases aiong the .ength of said sha*. \ 

discharge. 
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V The conveying lockhopper of data 67, wherein said pipe receives slag from said outiet. 
<A The conveying lodchopper of Cairn 67, wherein saidpipe is capab.e of being pressurized. 
70. \ apparatus for moving material, said apparatus comprising: 

a conW said conveyor being inclined and having spaced apart ends; 

an inletfiW a, one end of said conveyor, said inlet configured to receive the 

material; \ 

an outlet disposed^ other end of said conveyor, said outlet being configured to expel 

the material from said conveyorSand 

wherein the material is tattooed to said conveyorby way of said inlet, said conveyor 
transports the material toward said ouX* the material is expelled from said conveyor 

through said outlet. \ 

71 . The apparatus of claim 70, wherein saidinleUs configured to receive me material from a 

gasification system. ^\ 

72. The apparatus of claim 70, wherein said conveyor\omprises: 
a housing, said housing being elongated with spaced aW ends; 

an auger disposed within said housing, said auger being cWed to convey the material 
from said inlet of said conveyor toward said outlet of said conveyoA 

wherein said inlet is disposed at an inlet end of said housing and Wet is disposed at 

an outlet end of said housing; and \ 
0 wherein the material enters said housing through said inlet, said auger co\eys the 

serial towards said outlet, and the material exits said housing through said „ude.\ 
73. The apparatus of claim 72, wherein said housing is substantia.!, cylindrical in sha^d 
wherein a length of said housing is at least twice a diameter of said housing. \ 
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U. The apparatus of claim 72, wherehf said housing is capable of being pressurized. 
7 \ The apparatus of claim 72, further- comprising: 
^motor configured to rotate said auger; 
a beating for supporting said auger; arid 

wherSid auger comprises a shaft that extends through an opening in said housing, 
said motor being co\led to said shaft. 

76. TheapparamsX^m75,whereinsaidmotorisahydraulicdrivemotor. 

77. The apparatus of clamps, wherein said motor is a variable speed motor. 

78. The apparatus of claim 75Wein said motor is reversible. 

79. The apparatus of claim 75, wh\nsaid bearing comprises: 

■ at the inlet end of said housing; and 



an 

80. 
81. 

15 bearing 



an inlet bearing for supporting sa 

outlet bearing for supporting said auge>^he outlet end of said housing. 
The apparatus of claim 79, wherein said mlet\nng is a thrust bearing. 
Theapparamsofclaim7^^^ 



20 



82 The apparatus of claim 81. wherein said shaft per.etra.es saidNhroud, and where* an 
opening is formed between said shaft and said shroud where said shaft W -* shroud. 
S3. The apparatus of Cairn 82, wherein said opening between said s„aft\d said shroud is 
between approximately 0.025 inches and approximately 0.25 inches. 

84. The apparatus of d-m 75. toher comprising a purge in!et into which fluid ^ » 

purge said bearing. 

85. The apparatus of c.aim 75, further comprising a lubricant plug such that lubricant can - 

added to said bearing. 
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auger etteW through the opening in said housing. 

88 . The \tus o, Cairn 82. wherein said seal is a doub.e mechanical sea.. 
5 89 Theappa^ofclaunSiwhereinsaidsealisapackingseal. 

oo The apparatuTW 82, further comprising a means f or purging said seai. 

91 ^appara.usof^S^ercompHsingarubeconfigured.odeUverafluid.oa 

locatl o„w h e r esaidsha ft o f s\gere Xt ends te ough t heope„inginsaid h ousing. 

„ ^-^*^V----' ,l •- ,,M,ta, * ,fc * ,,- 

the housing as said shaft rotates. ^ 

; 93 . t*^*^"^®^^''^**"*^ 

tuues and approximately 1 .0 times a diameter of sa%sing. 

' direction opposite to said flights. \ 

95 . TheapparamsofciaimS^whereinsatdflightsandsaidreveWareboth 

configured to convey the materia, toward said oudet , V 

98 THeapparatusofc.aim^.whe.insaidp.uraiityoffligh.comprisesano.Ufl.gh, 

99 . ^^^».^-P^-^^ l^rt,, ^ 

flight. 
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thicknesses. 

10 , \apparatus of claim ,(K),whe re ina. le as..on e ofsaidplu,aU 9 of fl igh B hasa 

5 is disposed on sAshaft at the inlet end of said housing. 

,02 The apparat„\.aim 100, wherein a flight nearest to the inlet end has the greatest 

said flights decreases along the^ngft of said shaft. 

,03. Theappara ni sofclaim70,wh>reinsaidconve y or i sincUnedsuchd>a. S aidou«,e.isa.a 

10 higher elevation than said inlet. 

,04 The apparatus of claim .03. whereinla^onveyor is inclined at an angle between 

,05. The apparatus of claim 70. further comprising a buffer for storing materia. P „or to 

discharge. 

, 5 ,06. The apparatus of Cairn .05, wherein said buffer receive, materia, from said outlet. 
,07 The apparatus of claim .05, wherein said buffer is capab.. of being pressurized. 

108 . A ^ ta , h «--a«^^«^^f^^^ 

comprising: v , 

a gasifier for producing syngas from feedstocks; 
an injector for injecting feedstocks and oxygen into said gasifier; 
a syngas cooling apparatus for receiving and cooling the syngas; 
aconveyinglockhopper configured to receive slag from said syngas cooling apparatus, 
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thetirst elevation. 

,09. \. system of data 108. wherein said — popper is inclined at an angle 

5 position. 

, ,0 The system \aim IDS, wherein said obeying lockhopper composes-. 

ends; 

an inlet aperture disposed^ lower end; 
10 an outlet aperture disposed at tW>er end; 

an auger disposed within said bousti$and 

w.ereins.agen.erssaidhous.ng^u^.ap.r.ure.saidau.erconveys.he^ 
tow ^ te o», 1 «ape [rare ,and th es 1 a g exi tS said h ^ to u g hsaidou tl «ape rt u I e. 
1U ^sys^ofciaimllO.whe.insaidhousiagis^ab.eofbctagP— d. 

: approximately equal tote pressure within said gasifier. 

housing as said shaft rotates. 
20 114 Thesyste.ofc.ain.lB.whereiusaidauger^rcontprisesapluraH.yofr^ 

opposite to said flights. 
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115k The system of claim 



1 14, wherein said flights and said reversed flights are both 



\ 



configure^ convey the slag toward said outlet aperture. 

116. The system* claim 113, wherein said plurality of flights comprises flights of different 

thicknesses. 

5 U 7. Thesys.emofc.aim^hereinatleas.oneofsaidpluraU^off.igh.shasa.hic^ 
^ than the chiOcness of the ^g flight and wherein said a, leas, one flight is disposed 
at a lower end of said shaft. 

118. The system of claim 1 10, further comprising for storing slag prior todischarge. 

119. The system of claim 118, wherein said pipe receivXslag from said outlet. 
10 120. The system of claim 118, wherein said pipe is capable of^ehwessurized. 

121. The system of claim 108, further comprising a processor couple^aid conveying 




lockhopper. 
122. A me\hod of withdrawing 



and dewatering slag from a gasification system, said method 



comprising: 



recemng sia^ from the gasification system into an inlet of a conveying lockhopper; 
conveying the Ma, from the inlet of the conveying lockhopper to an outlet of the 
conveying lockhopper, wBerein 1 

discharging the slag frtoi the outlet. 

123. The method of claim ^herein said step of receiving slag comprises opening a valve 
20 at the inlet to enable slag to collect inW conveying lockhopper. 

12 4. The method of claim 122, where\aid step of receiving slag comprises closing a valve at 

the outlet. 
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125. TheNnethod of claim 122, wherein during said step of receiving slag, the pressure within 
e conveying l\ckhopper is approximately the same as the pressure within the gasification 

system. 

126. The method oV claim 122, wherein said step of conveying the slag comprises rotating an 
auger disposed in the cLeying lockhopper to convey the slag from the inlet to the outlet. 

127. The method of claV 126, wherein said step of conveying the slag further comprises 
rotating the auger at a rotational speed between approximately 0.25 revolutions per minute and 
approximately 10 revolutions ber minute. 

128. The method of claim 12E, wherein said step of conveying the slag comprises conveying 
the slag to a buffer for storage prior to discharge. 

129. The method of claim 128, Wherein the buffer receives slag from the outlet. 

130. The method of claim 122, wherein said step of discharging the slag comprises: 
closing a valve at the inlet ofW conveying lockhopper; and 

opening a valve at the outlet ofVhe conveying lockhopper. 

131. The method of claim 122, wherefo said step of discharging the slag comprises forcing a 
fluid from the conveying lockhopper into\tank coupled to the conveying lockhopper. 

132. The method of claim 131, wherein sa\d step of discharging the slag further comprises 
using an inert gas to force the fluid from the conveying lockhopper into the tank. 

133. The method of claim 132, wherein the inVt gas is nitrogen. 

134. The method of claim 131, wherein the tank\s an atmospheric heel tank. 

135. The method of claim 131, wherein the tank is\ quench chamber of the gasification 



system. 
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136. The method of claim 131, wherein the tank is a syngas cooling apparatus of the 
asification syster 

137. The method bf claim 122, further comprising depressurizing the conveying lockhopper 
prior to said step of discharging the slag. 

138. The method of claim 122, further comprising the step of adding a fluid to the conveying 
lockhopper from a tank couMed to the conveying lockhopper. 

139. The method of claim 122, further comprising the step of pressurizing the conveying 
lockhopper to approximately theVame pressure as the pressure within the gasification system. 

140. The method of claim 139, ^herein said step of pressurizing the conveying lockhopper is 
10 carried out using an inert gas. 

141. The method of claim 140, wherdin the inert gas is nitrogen. 

142. The method of claim 122, whereinWd step of discharging the slag comprises: 
closing a valve at the inlet of a slag storage buffer; and 
opening a valve at the outlet of the slagWorage buffer. 

15 143. The method of claim 142, further comprising depressurizing the slag storage buffer prior 
to said step of discharging the slag. 

144. The method of claim 122, further comprising the step of pressurizing a slag storage buffer 
to approximately the same pressure as the pressure within the conveying lockhopper. 

145. The method of claim 144, wherein said step of pressurizing the slag storage buffer is 
20 carried out using an inert gas. 

146. The method of claim 145, wherein the inert gas is nitr&gen. 
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